SCD1 Alters Long-Chain Fatty Acid (LCFA) Composition and Its Expression Is Directly Regulated by SREBP-1 and PPARγ 1 in Dairy Goat Mammary Cells.
Stearoyl-CoA desaturase 1 (SCD1) is a key enzyme for the synthesis of the monounsaturated fatty acids (MUFA) palmitoleic acid and oleic acid. In non-ruminant species, SCD1 expression is known to be tightly regulated by a variety of transcription factors. Although the role of SCD1 and the transcriptional regulatory mechanism by SREBP-1 and PPARs in other species is clear, changes in lipid metabolism related to SCD1 and via the regulation of SREBP-1 or PPARG1 in ruminant mammary tissue remain largely unknown. Here, we demonstrated that SCD1 expression in goat mammary tissue is higher during lactation than the dry period. Overexpression of SCD1 increased the intracellular MUFA content and lipid accumulation, whereas SCD1 silencing resulted in a significant decrease in oleic acid concentration and triacylglycerol (TAG) accumulation. The overexpression of SREBF1 in goat mammary epithelial cells (GMEC) enhanced SCD1 expression and its promoter activity, but that effect was abolished when SREBF1 was silenced. Furthermore, deletion of sterol regulatory element (SRE) and the nuclear factor (NF-Y)-binding sites within a -1713 to +65-base pair region of the SCD1 promoter completely abolished SREBP-1-induced SCD1 transcription. Otherwise, PPARG1 overexpression also stimulated the expression of SCD1 and its transcriptional activity directly via a PPAR response element (PPRE) in the SCD1 promoter. Together, these results indicate that SCD1 could markedly affect the fatty acid composition and rate of TAG synthesis through direct regulation via SREBP-1 and PPARG1, hence, underscoring an important role of the enzyme and this transcription regulator in controlling mammary gland lipid synthesis in the goat. J. Cell. Physiol. 232: 635-649, 2017. © 2016 Wiley Periodicals, Inc.